The experimental evidence that malnutrition in animals during the period of brain cell proliferation can lead to a permanent reduction in the number of brain cells has suggested that malnutrition in human infants might have a permanent effect on their subsequent physical and mental development (Cruise, 1973; Davies and Davis, 1970; Dobbing, 1964; Fitzhardinge and Steven, 1972; Thomson, 1970; Winick, 1969) . Prolonged malnutrition is rare during postnatal life among babies in this country, but it may occur prenatally. Damage from fetal malnutrition, if irreversible, could be expected to have a depressive effect on the subsequent development of the child.
The identification of babies who have suffered from fetal malnutrition is not easy. Babies of low birthweight are not a homogeneous group and include many whose weight is within normal limits for their length of gestation. Some babies are genetically small, some have abnormalities or illnesses which affect their growth, while others are retarded due to unfavourable conditions in utero. The social, biological, and medical factors which led to the fetal malnutrition may in some continue to operate and, therefore, have a direct effect after birth on the progress of the child. Despite these considerable limitations, it was felt that there were three groups of babies which were most likely to include substantial numbers who had suffered from fetal Received 11 November 1974. malnutrition. The first group were the multiple births, because it was assumed that the primary, but not the only, reason for fetal malnutrition might be competition between the fetuses for available nourishment. The second group were the postmature babies, because placental growth is said to cease from the 39th week of pregnancy (Gruenwald, 1963) and thus the likelihood of fetal malnutrition occurring is increased in any baby born after term. The third group were the small-for-dates babies, by virtue of the fact that they showed evidence of fetal retardation at every gestational age.
Plan of Investigation Method of sampling. During the week beginning 5 April 1970, a detailed survey of all births which occurred in the United Kingdom took place under the auspices of the National Birthday Trust Fund and the Royal College of Obstetricians and Gynaecologists (British Births, 1970 Time of examination. Arrangements had been made for the children to be examined between the ages of 94 to 97 weeks (inclusive), but in the event (a power strike having intervened) only about half the total sample were examined during these 4 weeks.
Results
To ascertain that the random sample was representative it was compared with its British Births Survey equivalent and no statistical difference was found at the 5% level for any of the following factors: mortality, birthweight, length of gestation, social class, sex, and maternal height, age, parity, and country of birth.
In this report, to standardize for age, only those babies between 94 to 97 weeks old on examination have been included. To test whether this biased the results for each group, they were compared with the remainder of the group and no significant difference was found at the 5% level for birthweight, sex, maternal age, parity, or height. However, in the random group a few more of those aged 94 to 97 weeks had a known length of gestation, a few less had fathers in the armed forces (due to difficulties in tracing), slightly more of their mothers were born in Northern Ireland (no power strike) and slightly fewer in Wales, Scotland, and India (and Pakistan) than in the remainder of this group. Among the small-for-dates group the mean gestational age of those who were examined at the age of 94 to 97 weeks was slightly shorter; and fewer came from the armed forces and social class II than the rest of this group. There was no difference between those examined and the remainder in the twin and BLE I Number of surviving children in each sample group and proportion examined according to sex of child (Table I ). The number of children and the mean physical measurements of those where there were no difficulties in measuring are shown in Table II . As can be seen, the boys were significantly heavier, taller, and had larger head circumference measurements than the girls for all comparisons (P <0-001).
Both height and length measurements of the children had been requested, though the two measures are naturally highly correlated (e.g. for males in this sample r = 0 -83). On average the lengths were slightly greater than the heights. Using the technique described by Pitman (1939) , the variance of the length was found to be greater than that of the height (P <0-01), so that the measurements of length appeared, therefore, to be less reliable as an indicator of skeletal size. In addition, height was recorded more often than length (Table II) , so that it seemed to be a preferable measurement for this analysis.
Correlation matrices were constructed for the male random group for weight, birthweight, height, and head circumference. As might be expected, all the variables were correlated (P <0-001 for each).
Multiple births. There were 309 babies, all twins, known to be alive by the age of 2 years, of whom 157 (50-8%) were examined between the ages of 94 to 97 weeks.
At birth the mean weight of the twins was much smaller than that of the random group (P <0-001) but by 94 to 97 weeks they were just significantly lighter than the random group (P <0 05) (Table II) . However, analysis of covariance of weight against birthweight showed the twins to be heavier than the random group after allowing for their birthweight, so that they had put on relatively much more weight. group.bmj.com on October 29, 2017 -Published by http://adc.bmj.com/ Downloaded from the random group. The postmature children were, however, on average slightly lighter for their height (P <0 05), and they had put on relatively less weight after allowing for their birthweight than the random group, but this may be accounted for by their longer length of gestation, and further study is being made of this. As can be seen in the Fig., the distribution for all the measurements of the postmature babies came much closer to that of the random group.
Small-for-dates babies. There were 799 children, 442 boys and 357 girls, alive at the time of the survey, of whom 426 (53°3%) were examined at the age of 94 to 97 weeks. The sample was picked using Tanner and Thomson's charts (1970) which are based on the single, legitimate, live, and stillbirths occurring in Aberdeen from 1948 to 1964 with different centile systems for boys and girls, and for first-and later-born children. As our sample was selected from one week's births occurring nationally in the early part of the year, the constitution of the sample is slightly different, there being more boys born during the week who fulfilled the criteria for selection. Throughout the paper the measurements for boys and girls have been analysed separately.
The mean birthweight of the small-for-dates babies was obviously much lower than that of the random group (P <0-001), and closely resembled that of the twins; by the age of 94 to 97 weeks their mean weights were still much less than those of the random sample (P <0-001). After allowing for birthweight, there was no overall evidence that they had put on more weight than the random group, but nevertheless, as can be seen in the Fig., some of the children had increased their weight rapidly compared with others so that the distribution tended towards normal.
These children were shorter than the random sample (P <0 001) and analysis of covariance showed that they were on average much lighter for their height (P <0-001). They also had smaller mean head sizes (P <0 001), but the Fig. shows The results presented are those concerned with the physical development of the children at 22 months of age when their height and weight were still rapidly increasing but their maximum period of head growth had passed, and differences in the three groups have been established. At 22 months both the twins and the small-for-dates babies were on average lighter and shorter than the sample population but, whereas the twins were of the same build, the small-for-dates babies were much lighter for their heights. The head circumference measurements of the twins showed no overall difference from the random sample, though those of the small-for-dates babies were smaller. Thus, while the head size of the latter was in the same proportion to their body size as the sample population, the twins had comparatively larger heads for their bodies. The mean measurements of the postmature group did not vary statistically from the control group, but they were lighter than expected for their height.
The Ounsteds (1973) analysed the postnatal growth of a sample of small-for-dates and largefor-dates babies which they defined as those more than 2 SD from the mean (i.e. roughly below the 3rd and above the 97th centile). They showed the tendency for their height, weight, and head circumference measurements to revert towards the mean.
This series has confirmed these findings in the small-for-dates children at 22 months of age, and has shown that the weights of twins and postmature children also have a pattern of distribution much closer to that of the random than that of their birthweights.
Thus the velocity of growth of smaller babies has been shown to be more rapid than that ofthe heavier children, so that while the lighter ones appear to be catching up, the heavier babies show evidence of holding back. Any conclusions, therefore, concerning the finding of a simple association or lack of it between the physical and mental progress of these groups of children must take into account the diversity of postnatal growth patterns. These measurements will be analysed in greater detail taking into account the length of gestation, the centile distribution in the various groups, and the effect of the social, biological, maternal, and neonatal factors about which we have information.
A number of medical officers undertaking the examinations noted that they were unable to identify easily the group to which the children belonged, despite the differences which have been described. But for each there is a wide range of observations resulting in a considerable overlap between the groups as shown in the Fig. The small-for-dates boys, for example, all weighed less than 3000 g at birth, but by the time they were 94 to 97 weeks of age 4 % weighed less than 9 kg and 5% weighed over 14 kg. On the other hand, 88 % of the postmature boys weighed over 3000 g at birth and by 94 to 97 weeks 7% weighed less than 9 kg and 11% over 14 kg. Thus, the old paediatric adage that small babies catch up with others by the age of 2 years in practice appears to be true; for the small residual deficiencies would not be appreciable immediately to anyone examining the children.
The fear that a fat baby becomes a fat child who becomes a fat adult has led to the increasing practice in child health clinics of monitoring the weight gain of babies using centile charts, and rapid changes from lower ratings to higher ones are sometimes taken to indicate the need for dietary control. These findings emphasize how cautious such conclusions should be. 
